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assumed to be situated in seismic Zone III. The plinth area is in use as 625 
m2 and all the cases have compared with each parameter. The project 
concluded that efficient Case is OS Case E on comparing 6 maximum axial 
force reduction cases that ultimately reduce the overall cost of the project. 





I. INTRODUCTION Eccentric loading produces a moment in the beam as a 


In India, Multi-storey building construction is at its peak result of the load being a distance away from the centroid. 


in big cities because land cost for the construction is going 


high day by day in large cities of India. The land is Il. OBJECTIVES & METHODOLOGY 
minimum against population in the large cities therefore to 


reduce these problems muldestorey ‘buildines are the only There are different cases considered for different G+13 


ion where an land 1s-caueed dnd provide suis storied building of same building height, so that response 


convenience and safety to the people. To reduce the of the seismic behavior of the structure can be predicted. 


chances of failure and provide more stability to multi- FEET Ie UAE SO Ae ero 
storey structures under seismic and wind forces many Table 1: List of models framed 


methods and analysis are in trend. Models framed for analysis 


Axial Force- If the load on a column is applied through ' | Abbreviati 
on | See See Applied 


| See See Storey 


the centre of gravity of its cross section, it is called an axial 
load. Axial force is the compression or tension force acting 


in a member. If the axial force acts through the centroid of eon i byw i à 

the member it is called concentric loading. If the force is OS Case A oom adm 

not acting through the centroid it's called eccentric loading. 0.60m x 0.55mx | Up toG + 
0.50m 0.35m 13 


www.ijaers.com Page | 106 





Kushwaha et al. International Journal of Advanced Engineering Research and Science, 9(2)-2022 


0.65m x 0.55mx | UptoG+ 
0.60m 0.40m 5 
0.60m x 0.55mx | UptoG + 
eee |! 050m 0.35m 
0.60m x 0.50mx | UptoG+ 
0.45m 0.35m 13 
0.65m x 0.55mx | UptoG+ 
0.60m 0.40m 5 
0.60m x 0.55mx | UptoG + 
0.60m x 0.50mx | UptoG+ 
0.45m 0.35m 13 


0.65m x 0.55mx | UptoG+ 
0.60m 0.40m 5 
0.60m x 0.55mx | UptoG+ 
ii OS Case D 0.50m 0.35m Fig.2: 3D Plan of the Structure 
0.60m x 0.50mx | UptoG + 
0.45m 0.35m 13 iii 





















; 





0.65m x 0.55mx | Up toG + 
0.60m 0.40m 4 
0.60m x 0.55mx | Up toG + 
0.60m x 0.50mx | UptoG + 
0.45m 0.30m 13 
0.65m x 0.55mx | Up toG + 
0.60m 0.40m 4 
0.60m x 0.55mx | UptoG + 
0.60m x 0.50mx | UptoG + 
0.45m 0.30m 13 


Note: Here OS means optimized structure. 


Details of the Models: 








Fig.3: Front View of the Structure 
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Fig.l: 2D Plan of the Structure 


Fig.4: 3D View of the Structure for all cases 


Wwww.ijaers.com Page | 107 


Kushwaha et al. 


Column Size 
(0.60m x 0.50m) 
up to G+13 


Column Size 
(0.65m x 0.60m) 
up to G+5 





Fig.5: Figure of Axial Force Reduction Case — 
OS Case A 


Column Size 
(0.60m x 0.45m) 
up to G+13 


Column Size 
(0.60m x 0.50m) 
up to G+12 


Column Size 
(0.65m x 0.60m) 
up to G+5 





Fig.6: Figure of Axial Force Reduction Case — 
OS Case B 


Column Size 
(0.60m x 0.45m) 
up to G+13 


Column Size 
(0.60m x 0.50m) 
up to G+11 


Column Size 
(0.65m x 0.60m) 
up to G+5 





Fig.7: Figure of Axial Force Reduction Case — 
OS Case C 
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Column Size 
(0.60m x 0.45m) 
up to G+13 


Column Size 
(0.60m x 0.50m) 
up to G+11 


Column Size 
(0.65m x 0.60m) 
up to G+5 


Fig.8: Figure of Axial Force Reduction Case — 
OS Case D 


a on Column Size 
(0.60m x 0.45m) 


up to G+13 








wee : 
ne Column Size 
(0.60m x 0.50m) 


up to G+9 


a aila ae Column Size 
(0.65m x 0.60m) 


up to G+4 


Fig.9: Figure of Axial Force Reduction Case — 
OS Case E 


i a Column Size 
(0.60m x 0.45m) 


up to G+13 


Column Size 
w” i , (0.60m x 0.50m) 


up to G+8 


E i Column Size 
(0.65m x 0.60m) 


up to G+4 


Fig.10: Figure of Axial Force Reduction Case — 
OS Case F 
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Table 2: Details of Axial Force Reduction Case — Table 7: Details of Axial Force Reduction Case — 
OS Case A OS Case F 


0.65m x 0.60m 0.55m x 0.40m Up toG+4 


0.65m x 0.60m 0.55m x 0.40m Up toG+5 





0.60m x 0.50m 0.55m x 0.35m Up toG+8 
0.60m x 0.45m 0.50m x 0.30m Up to G + 13 
Table 3: Details of Axial Force Reduction Case — 


OS Case B Building and Seismic Parameters: 


Table §: Description of parameters taken for analysis 


Table 4: Details of Axial Force Reduction Case — Building Width 5m @ 5 bays = 25m 


OS Case C Height of building from 57 m 


mea 
Sn xn 


Table 5: Details of Axial Force Reduction Case — 500 mm x 350 mm 
vache sac 
Applied Storey Column dimensions 1 650 mm x 600 mm 
Column dimensions 2 600 mm x 500 mm 

0.65m x 0.60m 0.55m x 0.40m Up toG+5 l 


Column dimensions 3 600 mm x 450 mm 
0.60m x 0.50m 0.55m x 0.35m Up to G+ 10 


Table 6: Details of Axial Force Reduction Case — Concrete (M30), 


Shear wall thickness 
Material properties 
OS Case E Steel (Fe 500) 


0.65m x 0.60m 0.55m x 0.40m Up toG+4 


0.60m x 0.50m 0.55m x 0.35m Up toG+ 13 





Building configuration G+13 


Building type Semi - commercial 
building 





Foundation 


Level 


Height of each floor 
Depth of footing 





Blo, 





Table 9: Seismic parameters on the structure 


Importance factor I 


Fundamental natural period of 0.09*h/(d)°> 
vibration (Ta) Ta.= Ta, 


0.60m x 0.50m 0.55m x 0.35m Up toG +9 
0.60m x 0.45m 0.50m x 0.30m Up to G + 13 





Fund tal natural period (Tax) f 
undamental na ae Per (Ta) tor 1.026 seconds 
X direction 
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undamenta ee Paoa az) for 1.026 seconds 
direction 


Response reduction factor R 


Zone HI 





JII. RESULTS AND DISCUSSION 
Point of comparison 


Following heads shows the point of comparison of result 
parameters between various models during earthquake 
forces for building and its various cases. They are as 
follows:- 


e To determine Base shear response when seismic 
forces are applied in X and Z direction to the structure 
when size of beams and columns changes at different 
floor levels. 

e To determine and compare member Torsion values in 
beam and Torsion values in column with efficient case 
among all 6 axial force reduction cases. 

e To examine column Axial Forces with efficient case 
among all 6 axial force reduction cases. 

e To analyze the maximum nodal displacement case in 
X and Z horizontal plane direction with most efficient 
case that provides more stability among 6 axial force 
reduction cases. 

e To determine storey drift in both X and Z direction 
with efficient case among all 6 axial force reduction 
cases. 

Table 10: Maximum Displacement in X direction for all 
Axial Force Reduction cases 


Maximum Displacement 


Model Cases (mm) 


OS Case A 209.286 
OS Case B 209.157 
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For X Direction 





218 
216 
214 


: 212 
Maximum 


Displacements 210 
(mm) 
208 
20 
204 


OSCaseA OSCaseB OSCaseC OSCaseD OSCaseE OSCaseF 


on 























Fig.11: Graphical Representation of Maximum 
Displacement in X direction for all Axial Force Reduction 
cases 


Table 11: Maximum Displacement in Z direction for all 
Axial Force Reduction cases 


Maximum Displacement 
Model Cases (mm) 


For Z Direction 


OS Case A 186.431 
OS Case B 187.768 


OS Case C 189.257 
OS Case D 190.968 


OS Case E 195.036 


OS Case F 197.133 


For Z Direction 


Maximum 190 | 
Displacements 188 | 
(mm) 
186 — = o - - 
184 | 
182 | 
180 | 


OSCaseA OSCaseB OSCaseC OSCaseD OSCaseE OSCaseF 












































Fig.12: Graphical Representation of Maximum 
Displacement in Z direction for all Axial Force Reduction 
cases 
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Table 12: Storey Drift in X direction for all Axial Force 
Reduction cases 


Storey Drift 
(cm) 


For X Direction 


OS | OS OS OS | OS 
cas pa ~ “me Pi mee 


KAEAKAKAKAKAEN 
H parses 
[3 e papos 
[vas paor r eaa 
DESEES EEEE 
[fa or reas Ie 
Bs ci 

r s fam pen aa 


For X Direction 
1.335 
1.33 
1.325 
1.32 


Storey Drift 4315 
(cm) 


131 
1.305 
1.3 


1.295 
OSCaseA OSCaseb OSCaseC OSCaseD OSCaseE O5CaseF 


Fig.13: Graphical Representation of Storey Drift in X 
direction for all Axial Force Reduction cases 
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Table 13: Storey Drift in Z direction for all Axial Force 
Reduction cases 


Storey Drift 
(cm) 


| ForZ Direction — | Z Direction 


[non peso 
o e pprno enpe 
EAEE ASS E A 
[5s poarre aa 
[> e paean 


For Z Direction 





Storey Drift 
(cm) 138 





O5Case4 OSCaseb OSCaseC OSCaseD OSCaseE OS Caser 





Fig.14: Graphical Representation of Storey Drift in Z 


direction for all Axial Force Reduction cases 
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Table 14: Base Shear in X and Z direction for all Axial 
Force Reduction cases 


Base Shear 


(KN) 


Model 


Cases 
Z direction 


OS Case A 5192.32 6167.61 
OS Case B 5188.19 6156.67 


OS Case C 5177.71 6139.10 
OS Case D 5165.44 6118.11 
OS Case E 5119.21 6054.94 


OS Case F 5115.13 6034.89 


For X Direction 








5200 





5180 


5160 
5140 

Base Shear 
(KN) 5120 
5100 
5080 
5060 


OSCaseA OSCaseB OSCaseC OSCaseD OSCaseE OSCaseF 















































Fig.15: Graphical Representation of Base Shear in X and 
Z direction for all Axial Force Reduction case 





For Z Direction 





6200 


6150 


6100 | 
Base Shear 
(KN) 
6050 
6000 | g 
5950 


OSCaseA OSCaseB OSCaseC OSCaseD OSCaseE OSCaseF 



































Fig.16: Graphical Representation of Base Shear in Z and 
Z direction for all Axial Force Reduction case 


Table 15: Time Period and Mass Participation Factor for 
all Axial Force Reduction cases 


Time 
Period 
(Sec.) 





2.452 57.205 |2.583| 70.447 
A 
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7 i 

OS Case] 2.451 57.107 |2.587| 70.203 
C 

2.453 57.042 |2.593| 70.038 
D 


OS Case| 2.466 56.997 2.615 69.714 
E 

2.471 56.947 |2.624| 69.518 
F 

















Time Period 
(seconds) 
N 
i 


N 
T 
in 








N 
P 








N 
ua 
wi 





OS Case A OS CaseB OS Case C OS Case D OS Case E OS Case F 


—¢— Time periodinX —™—Time period in Z 








Fig.17: Graphical Representation of Time Period Time 
Period for all Axial Force Reduction cases 





For X Direction 























Mass Participation Factor 











OS Case A OS Case B OS Case C OS Case D OS Case E OS Case F 


Fig.18: Graphical Representation of Mass Participation 
Factor in X direction for all Axial Force Reduction cases 


For Z Direction 

















(percent) 








Mass Participation Factor 








OS Cas A OS Case B OS Case C OS Case D OS Cas E OS Case F 











Fig.19: Graphical Representation of Mass Participation 
Factor in Z direction for all Axial Force Reduction cases 
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Table 16: Maximum Axial Forces in Column for all Axial 


Force Reduction cases 


Column 
Model Case Axial Force 
(KN) 


OS Case A 10734.37 
OS Case B 10720.15 








Maximum Axial Forcein Column 


10750 





10745 


10743193. 
10740 
10735 | 2073437 10734.36 
10730 
COLUMN AXIAL 
FORCE 10725 
10720.15 

(KN) 10720 
10710 
10705 
10700 


OSCaseA OSCaseB OSCaseC OSCaseD OSCaseE OSCaseF 


















































BUILDING CASES USED 











Fig.20: Graphical Representation of Maximum Axial 
Forces in Column for all Axial Force Reduction cases 


Table 17: Maximum Torsional Moment in Beams along X 
and Z direction for all Axial Force Reduction cases 


Torsional Moment | Torsional Moment 
Model Case 
(along X direction) | (along Z direction) 
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Maximum Torsional Moment in Beam 
(parallelto X & Z direction) 


13.765 13751 
13-381 —_ 13348 
BEAM 13.0 
TORSIONAL 2° 
MOMENT 
(KNm) 
12.5 (42. 
12 
11.5 


OS Case A OS Case B OS CaseC OS Case D OS CaseE OS CaseF 











13.32 13.294 13.2 





m along X 
direction 
m along Z direction 




















BUILDING CASES USED 











Fig.21: Graphical Representation of Maximum Torsional 
Moment in beams along X and Z direction for all Axial 
Force Reduction cases 


Table 18: Final conclusive outcomes 
Models framed for 


Abbrevia 
tion 


Membe 
r 
Status 


OS Case 
B 
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OS Case 
a 0.50m 
0.60m 

x 
0.45m 


0.55 
0.65 
m x Up to 
X 
0.60m 0.40 | G+4 
m 
0.60m as 
OS Case 5 m x Up to E 
E 0.50m 0> G+9 


0.60m = 
x 
0.45m l 





Up to i 
Fail 
: 


Reduction of Axial Forces in Columns in Multistoried 


IV. CONCLUSIONS 


Building under seismic loading, as we_ investigate 
concerning the decrease of axial force of six different 
model made in analysis software and here is such a sort of 
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conclusion regarding each models for find out the 
minimum axial force in the structure. In term of given 
models subsequent outcome are take out from this 
proportional study. 


e On comparing all six models it has been concluded 
that the maximum displacement in OS Case B in X 
and OS Case A in Z direction. 

e On comparing all six models it has been concluded 
that the maximum Storey Drift in OS Case B in X 
and Z direction. 

e As per comparative results in Base Shear, OS Case F 
is very effective than other models in both X and Z. 

e As per comparative results in Mass Participation 
Factor, OS Case F is very effective than other models 
in both X and Z. 

e As per comparative outcome in axial force, OS Case 
D is very effective than other models. 

e On analyzing the Torsional Moment in beams along 
X direction and Z direction OS Case C and OS Case 
D is efficient respectively. 

As far as concern the reduction of Axial Forces in 

Columns in Multistoried Building under seismic loading 

with different size of members in different top floors 

concluded that OS Case E is very effective in axial force 
comparing OS Case A to F the axial forces are decreased 
and OS Case E is identified the least axial force. OS Case 

F has failed in structural components when analysis has 

done and its axial force is higher than other cases. 

As per the above analysis states that mention above all the 

cases OS Case E is very effective and safe case among all 

and can be recommended when this type of construction 
will take place. 
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